Evaluation of mechanical and mucoadhesive properties of clomiphene citrate gel formulations containing carbomers and their thiolated derivatives.
The aim of our study was to prepare clomiphene citrate gel formulations that possess appropriate mechanical properties, stay on the vaginal mucosa for a long period of time, and provide sustained drug release for the local treatment of human papilloma virus infections. In this respect, 1% CLM gels including polyacrylic acid (PAA) polymers such as Carbopol 934P (C934P), Carbopol 971P (C971P), Carbopol 974P (C974P) in various concentrations, and their conjugates containing thiol groups were prepared. Polyacrylic acid-cysteine (PAA-Cys) conjugates were synthesized in laboratory conditions. Mechanical properties of the gels such as hardness, compressibility, elasticity, adhesiveness, and cohesiveness were measured by TA-XTPlus texture analyzer and the vaginal mucoadhesion of formulations was investigated by mucoadhesion test. Based on obtained data, gel formulations containing C934P and its conjugate had appropriate hardness and compressibility to be applied to the vaginal mucosa and highest elasticity to show good spreadability and highest cohesion to prevent the disintegration of gel in the vagina. The mucoadhesion of the gels changed significantly depending on the polymer type and concentration (p < 0.05). The addition of conjugates containing thiol groups caused an increase in mucoadhesion (p < 0.05). The gels containing C934P-Cys showed highest adhesiveness and mucoadhesion due to the highest amount of thiol groups. A significant decrease was observed in the drug release of gel formulations as the polymer concentration increased (p < 0.05). The increase in the drug release related to the conjugate addition was not statistically significant (p > 0.05). A change in the amount of CLM was not observed in all formulations at the end of the stability test.